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(57) ABSTRACT

A coating system on a substrate for the protection against
electrostatic discharge, includes in the following order a) an
undercoat on the substrate, b) a non-dissipative synthetic
resin layer and c) a dissipative synthetic resin layer having a
resistance to ground according to VDE-0100-410 of at least
100 kohm, wherein a grounding device for grounding the
coating system is arranged between the dissipative synthetic
resin layer and the non-dissipative synthetic resin layer. The
coating system can be a floor coating system. In this way,
systems having low TVOC emission can be formed. This
system structure is also suitable for the simple conversion of
existing, purely insulating coating structures into systems
with ESD capability, and the system structure can be very
easily renewed if renovation is required because of wear.

20 Claims, 1 Drawing Sheet
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1
COATING SYSTEM WITH ELECTROSTATIC
DISCHARGE PROTECTION

TECHNICAL FIELD

The invention relates to a coating system, especially a floor
coating system, on a substrate for protection against electro-
static discharge and to a method for the production thereof.

PRIOR ART

In many fields of industry today, demands are high in
regard to optimal conditions of the surroundings. In particu-
lar, avoiding uncontrolled electrostatic charge and discharge
is of the utmost importance.

Electrostatic charge and discharge takes place as a result of
contact, friction or separation of two materials. When this
occurs, one of the materials takes on a positive charge, and the
other, a negative charge. In the case of floor coatings, this
charge is generated by walking or driving on them, for
example with rubber shoe soles or rubber tires. Air flow can
also produce charges on insulating surfaces, such as paints or
coatings.

Therefore, floors and walls having low resistances to
ground, which dissipate an electrostatic charge immediately
and in a controlled manner, are required in sensitive rooms.
Numerous standards exist for such electrostatically dissipa-
tive coatings, which include test methods for evaluating coat-
ings for their suitability in terms of their electrostatic or
electrical behavior.

For example, DIN EN 61340-4-1 describes test methods
for determining the electrical resistance of floor coverings
and installed floors. In DIN EN 61340-4-5, electrostatic
safety is assessed with regard to electrical resistance and the
possibility of charge buildup of footwear and floor coverings
in combination with a person. DIN VDE 0100-410 contains
requirements for the reliable protection of people against
electric shock from the viewpoint of the risk of coming into
contact with current-carrying components.

To meet the requirements, electrically conductive floors
having a defined resistance are generally necessary. Floors
based on cement or magnesium oxide generally do not have
defined electrical conductivity. Floors made from synthetic
resins are usually not conductive. However, by modifying the
synthetic resins, for example, by adding conductive pig-
ments, ionic liquids or conductive fibers or combinations of
the above-mentioned examples, it is possible to create syn-
thetic resin coatings that have exactly defined dissipation
values or insulating properties. Therefore, synthetic resin
coatings that have been made dissipative have become widely
established as defined dissipative floor coatings.

Coating systems having ESD protection
(ESD="electrostatic discharge”), i.e., providing protection
against electrostatic discharge, are known. The conventional
system structure according to the prior art is shown in FIG. 2
and consists of the following individual layers:

1. Dissipative thin layer coating 4 having a resistance to
ground according to VDE 0100-410 of at least 100 kohm

2. Dissipative thick layer coating 6 (10*-107 ohm)

3. Conductive film 5 and conductor set, for example, made
from copper strips, for grounding the system

4. Undercoat 2 and optional scratch coat

5. Substrate 1, for example, concrete

This concept according to the prior art has a number of
drawbacks. The coating structure is relatively complex and
requires a conductive film, for example. If the dissipative thin
coating is damaged or inevitably worn away during use, pro-
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2

tection of persons according to VDE 0100-410 is no longer
guaranteed. When renovation becomes necessary, complete
renovation is required, i.e., the entire layer structure must be
replaced. When existing floor coatings are to be converted
into coatings having ESD protection, it is necessary to restore
the entire above-described complex coating structure. This is
time-consuming and entails considerable costs.

SUMMARY OF THE INVENTION

The object of the invention was to provide a coating system
having ESD protection that does not have the above-men-
tioned drawbacks. Especially a combination of the following
properties was to be achieved: ESD protection, protection of
persons according to VDE 0100-410, very low emission val-
ues for volatile organic compounds (VOC="volatile organic
compounds”, TVOC="total volatile organic compounds”),
increased system robustness, rapid installation time and high
flexibility when upgrading existing coatings to ESD coatings.
The term TVOC here shall be understood to collectively
encompass the very volatile organic compounds (VVOC),
VOCs and semi-volatile organic compounds (SVOC). The
aforementioned definitions correspond to those of the AgBB
scheme, which in turn are based on the definitions in DIN ISO
16000-6. Particularly relevant with regard to the use of coat-
ings in interior rooms and breaks rooms are assessment meth-
ods such as AgBB (Germany), M1 (Finland), DICL (Den-
mark), AFSSET (France) and various assessment systems for
characterizing the sustainability of buildings. As a represen-
tative method, the method of the DGNB [German Sustainable
Building Council] in Germany shall be named.

Surprisingly it was possible to obtain this combination of
properties with a coating structure according to FIG. 1. Cor-
respondingly, the invention relates to a coating system on a
substrate 1 for protection against electrostatic discharge,
comprising in this order a) an undercoat 2 and optional lev-
eling on the substrate 1, b) a non-dissipative synthetic resin
layer 3 and c) a dissipative synthetic resin layer 4 having a
resistance to ground according to VDE-0100-410 of at least
100 kohm, wherein a grounding device for grounding the
coating system is arranged between the dissipative synthetic
resin layer 4 and the non-dissipative synthetic resin layer 3.

The coating system according to the invention can be a
floor coating system or a wall coating system, wherein it is
preferably a floor coating system. The coating system has
broad commercial utility and exhibits numerous advantages
compared to the systems according to the prior art.

For example, the floor coating system according to the
invention meets the requirements for the protection of per-
sons according to VDE 0100-410. If during use of the flooring
system unavoidable material abrasion or damage occurs to
the dissipative coating, which as a rule is designed as a thin
layer, the resistance of the system in principle increases and
thus ensures reliable and long-lasting protection of persons,
as required. The extent to which the ESD protection deterio-
rates or may no longer be present can be checked by simple
resistance measurements of the system, such as are regularly
required in ESD areas and are routinely performed.

In addition, this system structure is suitable for the simple,
cost-advantageous and rapid conversion of existing purely
insulating coating structures into ESD-capable systems. In
the case of a renovation or planned conversion, from a tech-
nical viewpoint it is only necessary to rework or replace the
top, preferably thin, dissipative layer and introduce a corre-
sponding conductor set, which on one hand provides consid-
erable cost advantages over a complete renovation, such as
would be needed in the case of a conventional coating struc-
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ture, and on the other hand also offers considerable advan-
tages in terms of sustainability.

Through a combination of a conductive coating having low
(TYVOC emission on an insulating coating that also has low
(TYVOC emission, it is possible very simply to obtain a coat-
ing system that, in addition to the aforementioned advantages,
also meets strict requirements for VOC emission behavior,
such as the AgBB scheme, which applies to break rooms in
Germany. Very stringent VOC requirements from the high
tech industry, for example, from the fields of semiconductors,
optics, lithography, pharmaceuticals, life sciences, and auto-
mobiles, can be very easily combined with ESD properties
using the coating system according to the invention.

Compared to a system structure according to the prior art as
shown in FIG. 2, it is possible according to the invention to
dispense with a conductive film. This reduces the complexity
of the coating structure, thus increasing the robustness by
reducing the number of potential sources of malfunction and
allowing more rapid installation of the system on the custom-
er’s premises.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: Schematic diagram of an ESD coating system
according to the invention; and

FIG. 2: Schematic diagram of an ESD coating system
according to the prior art

WAY TO IMPLEMENT THE INVENTION

The coating system according to the invention is suitable
for all floors, industrial floors and walls for which ESD pro-
tection is required, especially for floors. Sectors in which
such floors or walls are required are, for example, the electri-
cal and electronics industry, microelectronics, high-precision
optics, biotechnology, lithography, pharmaceuticals, life sci-
ences, the automotive industry or in the manufacturing of data
carriers. The coating systems according to the invention are
suitable, for example, for clean rooms, production facilities,
assembly facilities, laboratories and the like, in which elec-
trostatic charges should or must be avoided.

The individual layers of the coating system according to
the invention are known in and of themselves. The person
skilled in the art can readily produce them, using known
materials in the usual way according to known methods in
advantageous embodiments, for example, in terms of color or
layer thickness.

In the coating system according to the invention, the layer
thickness of the non-dissipative synthetic resin layer 3 can
vary within broad ranges and can be selected in accordance
with the intended use. As a rule it is expedient for the non-
dissipative synthetic resin layer 3 to be a thick layer. For
example, the non-dissipative synthetic resin layer 3 suitably
has a layer thickness in the range of 0.5 to 20 mm, preferably
ot 0.5 to 10 mm and more preferably of 1 to 5 mm.

The layer thickness of the dissipative synthetic resin layer
4 can likewise vary within broad ranges and be selected in
accordance with the intended use. As a rule it is expedient for
the dissipative synthetic resin layer 4 to be a thin layer. The
dissipative synthetic resin layer 4 has, for example, a layer
thickness of less than 5 mm, suitably in the range of 20 to
5000 pm, preferably of 20 to 1000 pm and more preferably of
20 to 200 pm.

Dissipative layers may also be called electrostatically dis-
sipative layers. As opposed to non-dissipative or insulating
layers, they permit an electrostatic charge that is building up
to dissipate. For this purpose, dissipative layers have a certain
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electrical conductivity. Dissipative and non-dissipative layers
are known to the person skilled in the art, and such a person
can readily produce them.

The dissipation capacity can be determined, for example,
by way of the resistance to ground of the layer. As used here
and insofar as not stated otherwise, the resistance to ground of
a layer can be determined according to the standard IEC
61340-4-1. Here and according to the IEC 61340-4-1 and IEC
61340-5-1 standards, a layer is considered conductive or elec-
trostatically conductive if it has a resistance to ground of no
more than 10° ohm. Layers having higher resistances to
ground are non-dissipative.

In the case of layers located in installed form over the
conductor set, the resistance to ground is determined as
described in IEC 61340-4-1. The resistance to ground of a
subjacent layer is not relevant for the ESD properties of the
coating system. Therefore, measurement of the resistance to
ground there is not necessary.

In the coating system according to the invention, the dis-
sipative synthetic resin layer 4 has a resistance to ground
according to VDE 0100-410 (VDE-0100-410 Appendix C 1.5
(Requirements Standard); VDE-0100-600 Appendix A (mea-
surement standard)) of at least 100 kohm.

The resistance to ground and the system resistance accord-
ing to the standard series IEC 61340 can vary within broad
ranges as long as dissipative capacity is present. For example,
the dissipative synthetic resin layer 4 suitably has a resistance
to ground or a system resistance ofno more than 10° ohm, and
preferably no more than 2.5x10® ohm; the resistance to
ground can, for example, preferably be in the range of 10°
ohm to 2.5x10® ohm. The voltage with which a body may
become charged under defined conditions as described in IEC
61340-4-5 (so-called “body voltage™) is preferably limited to
less than 100 volts according to IEC 61340-5-1.

The non-dissipative synthetic resin layer 3 is an insulating
layer. The resistance to ground of the non-dissipative syn-
thetic resin layer 3 can vary within broad ranges, as long as no
dissipative capacity is present. The non-dissipative synthetic
resin layer 3 can, for example, have a resistance to ground of
more than 10° ohm, more suitably at least 10'°® ohm and
preferably at least 10'* ohm. The resistance to ground of the
non-dissipative synthetic resin layer 3 can be determined
according to the standard IEC 61340-4-1 before the ground-
ing device is installed and the dissipative synthetic resin layer
4 is applied. However, measurement is generally unneces-
sary, since the synthetic resin layers that may be used are
insulators per se and meet this condition as long as no con-
ductive additives are mixed in.

The non-dissipative synthetic resin layer 3, the dissipative
synthetic resin layer 4 and, insofar as the preferred synthetic
resin undercoat is used as the undercoat, the undercoat as well
are based on a synthetic resin. The optional scratch coat can
be based on a synthetic resin. Synthetic resin layers as floor
coverings or wall coverings are well known to the person
skilled in the art and are widely used in this field. If not stated
otherwise, the following statements apply equally to the syn-
thetic resin layers 3 and 4, the synthetic resin undercoat and
the optional scratch coat.

Synthetic resin layers are made of cured reaction resins or
reactions resin compounds, wherein reaction resin com-
pounds are usually understood to mean reaction resins con-
taining one or more additives, for example, fillers and/or
solvents. To produce the synthetic resin layers, reaction res-
ins, usually with the aid of a curing agent, which may also
contain accelerators, are reacted. The reaction leads to an
increase in viscosity and finally to curing of the reaction resin.
A synthetic resin that is usually thermosetting is obtained.
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Such reaction resin systems are commercially available in
great variety. They are frequently two-component systems, in
which one component is the reaction resin and the other
comprises the curing agent or accelerator. In addition, 3- or
more-component systems are used, for example, if in addition
a cement binder or conventional or special filler mixtures are
used. In the case of systems having two, three or more com-
ponents, the components are mixed with each other and then
processed. After mixing, the reaction resins cure by chemical
reaction after a certain amount of time and thus form the layer.
The reaction resins can be formulated, for example, to be
self-leveling or spatula-spreadable for use.

All conventional reaction resins known to the expert can be
used to produce the non-dissipative synthetic resin layer 3, the
dissipative synthetic resin layer 4, and optionally the syn-
thetic resin undercoat 2 and the optional scratch coat. The
same or different reaction resins can be used for the individual
layers. The reaction resins, especially those mentioned here-
inafter, can be used in solvent-containing, solvent-free or
water-based form.

The reaction resins used for the respective layer or option-
ally the undercoat or the scratch coat are preferably selected
independently of one another from epoxy resins, polyure-
thanes, polyureas, mixtures of polyurethanes and polyureas,
poly(meth)acrylates, cementitious hybrid systems and poly-
mer-modified cementitious mixtures (PCC “polymer cement
concrete”). Particularly preferred reaction resins for the indi-
vidual layers are listed hereafter in the description of the
individual layers.

Reaction resins for producing the synthetic resins shall also
be understood here to mean reaction resins that contain
cement fractions, such as the above-mentioned cementitious
hybrid systems and polymer-modified cementitious mix-
tures. Such cement-containing reaction resins are also com-
mercially available. Cementitious hybrid systems are sold,
for example, by Sika AG, for example, Sikafloor® EpoCem
products, a three-component system comprising epoxy resin
and cement, or Sikafloor® PurCem products, likewise a
three-component system comprising polyurethane resinand a
cementitious component. In addition, two- and three-compo-
nent synthetic resins shall be understood to be included in this
group, for example the Sikafloor® HyCem products, in which
one component can consist of synthetic resin dispersions or
synthetic resin emulsions.

The synthetic resin layers 3 and 4, the undercoat, and the
optional scratch coat can, as needed, independently of one
another, contain one or more additives. By adding additives to
the reaction resins, the properties of the synthetic resin layers
thus formed can be modified. For example, the electrical or
mechanical properties, the viscosity or the color of the syn-
thetic resin layers can be set with additives. Naturally, differ-
ent additives may be used for the synthetic resin layers 3 and
4, the undercoat and the optional scratch coat, depending on
the desired modification.

The additives can already be present in the reaction resin or
be mixed to the reaction resin before processing.

Examples of possible additives, in addition to solvents and
water, are coloring agents, such as colored quartz, dyes, pig-
ments and color chips; fillers, such as quartz sand, ceramic
powder, sand, chalk, fibers, hollow spheres and glass beads;
emulsifiers, thixotropic agents, and film-forming aids.

Suitable additives for setting the electrical properties,
which can be used in particular to set the conductivity of the
conductive layer 4, are conductive additives, for example
conductive fillers, such as conductive pigments or conductive
fibers, salts, ionic liquids, ionic and nonionic surfactants, and
combinations thereof. Specific conductive additives for set-
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ting the electrical properties are, for example, carbon fibers,
carbon black, graphite, silicon carbide, metal oxides, metals,
such as iron, ammonium salts, metal-containing or heavy
metal-containing fillers, especially antimony- and tin-con-
taining fillers based on titanium dioxide or mica, ionic lig-
uids, ionic and nonionic surfactants, melamine sulfonates and
polycarboxylate ethers, and combinations thereof. The con-
ductive additives for setting the electrical properties can, for
example, be added in the form of powders, fibers, turnings, in
liquid form, flakes or granules. Conductive salts can also
optionally be added as solutions.

In principle, all substrates present in edifices are suitable
for use as the substrate 1 for the coating, especially the floor
or flooring coating. Examples of suitable substrates are con-
crete, cement screed, magnesium oxide screed, ceramic tiles,
asphalt, and optionally any synthetic resin coatings already
present.

To produce the coating system according to the invention,
first the undercoat 2 is applied to the underlay, optionally after
conventional substrate pretreatment, for example, grinding,
sand-blasting, shot blasting or stripping with solvents or
acids. For the undercoat, a conventional undercoat composi-
tion is applied, for example, a reaction resin or a reaction resin
compound, or alternatively a water-based synthetic resin dis-
persion, and cured. This is preferably a synthetic resin under-
coat based on cured reaction resins.

Preferred reaction resins for the synthetic resin undercoat
were already mentioned above. The synthetic resin undercoat
can preferably be formed of a cured epoxy resin or a cemen-
titious hybrid system. Possible additives that can be present in
the undercoat, especially the synthetic resin undercoat, may
include, for example, fillers, color pigments, dyes, thixotropic
agents, deaerating aids, and adhesive promoters such as
silanes. Suitable commercial products that can be used to
produce the undercoat, for example, can be Sikafloor®-156,
-160, -161, -144 and -1410 from Sika AG, which are two-
component epoxy resins.

Optionally, a scratch coat can be applied to the undercoat 2
and cured. This can be advantageous for leveling, for example
if the substrate is uneven. All conventional scratch coats may
be used as the scratch coat. Suitable for example are all
reaction resins, especially those mentioned for the synthetic
resin undercoat, which may be additionally filled with a filler,
for example, quartz sand, powdered quartz or chalk. For
example, Sikafloor®-156, -160, -161, -144 and -1410 filled
with quartz sand are well-suited, for example.

Then the reaction resin composition for the non-dissipative
synthetic resin layer 3 is applied to the undercoat or, if a
scratch coat was applied, to the scratch coat, and cured. As
was mentioned above, synthetic resins are usually noncon-
ductive and are non-dissipative. Such non-dissipative syn-
thetic resin layers can be produced so that they exhibit very
low emission of volatile organic compounds, which is highly
advantageous, as described above.

Preferred reaction resins for the non-dissipative synthetic
resin layer 3 were already named above. The non-dissipative
synthetic resin layer can preferably be formed of cured epoxy
resin, polyurethane, mixtures of epoxy resin and polyure-
thane, polyurea, mixtures of polyurethanes and polyureas,
polyesters, poly(meth)acrylates, a cementitious hybrid sys-
tem or a dispersion coating. In a preferred embodiment, sol-
vent-free reaction resins may be used to produce the non-
dissipative synthetic resin layer 3. Possible additives that the
non-dissipative synthetic resin layer may contain include, for
example, fillers, colored pigments, dyes, thixotropic agents,
deaerating aids, and adhesive promoters such as silanes. Suit-
able commercial products that may be used to produce the
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non-dissipative synthetic resin layer, for example, are Sikaf-
loor®-264, Sikafloor®-266CR and Sikafloor®-269CR from
Sika AG, which are two-component epoxy resins. Sikaf-
loor®-266CR and Sikafloor®-269CR are solvent-free sys-
tems, so that they have extremely low TVOC emissions.
Additionally, two-component polyurethane coatings from
Sika AG may be mentioned, such as Sikafloor®-300N and
Sikafloor®-326, which likewise have extremely low TVOC
emissions.

A vparticular advantage of the system according to the
invention comes into play if an existing coating is to be
upgraded to an ESD coating system. Since conventional coat-
ings often have a non-dissipative coating as the top layer, this
can serve as the non-dissipative synthetic resin layer 3. There-
fore it is only necessary for the upgrade to install the ground-
ing device and cover it with the dissipative synthetic resin
layer 4. Complete renovation, as would be required with the
ESD systems according to the prior art, is not necessary.

The grounding device for grounding the coating system is
installed on the cured non-dissipative synthetic resin layer 3.
For electrically connecting the electrostatically dissipative
coating, the grounding device is connected to the equipoten-
tial bonding. Such grounding devices are known to the person
skilled in the art, and such a person can readily implement
them. The grounding device can, for example, be formed by a
grounding conductor or an arrangement of grounding con-
ductors, which are connected to the equipotential bonding.
The bonding to the equipotential bonding or ground potential
can take place via one or more grounding connections.

Suitable grounding conductors include, for example, cop-
per tapes and/or so-called conductor sets, which are installed
to dissipate the potential. Self-adhesive copper strips may be
used, which can be applied in a simple manner to the non-
dissipative layer 3. Conductor sets are commercially avail-
able; for example, the Sikafloor® conductor set. The conduc-
tor set is made up of pegs with copper tapes, washers and a
threaded rod. In this way a so-called grounding point is estab-
lished, which can subsequently be connected to ground by a
skilled electrician.

As was explained above, it is necessary in ESD coating
systems according to the prior art for a conductive film to be
provided in the coating system. This is an electrostatically
highly dissipative thin layer. Such a conductive film is not
necessary in the coating system according to the invention, so
that this can be dispensed with. Thus it is preferable according
to the invention that no conductive film is provided in the
coating system, especially not on the undercoat.

The reaction resin composition for the dissipative synthetic
resin layer 4 is applied to the grounding device and the non-
dissipative synthetic resin layer 3 and cured. The dissipative
synthetic resin layer 4 is the top layer and functions as the
electrostatically dissipative surface of the coating system.
Preferred reaction resins for the dissipative synthetic resin
layer 4 were already mentioned above. The non-dissipative
synthetic resin layer can preferably be made from cured
epoxy resin, polyurethanes, polyurea or polyurethane-poly-
urea mixture.

As was mentioned above, synthetic resins are usually non-
conductive and are not electrostatically conductive. The mea-
sures for producing a conductive synthetic resin layer are
known to the person skilled in the art. The adjustment can, for
example, be easily made by adding conductive additives to
the reaction resin for the conductive layer. The conductive
synthetic resin layer 4 therefore preferably contains one or
more conductive additives. Examples of suitable conductive
additives were described above. By selecting the type and
quantity of added conductive additive in the reaction resin,
the person skilled in the art can set the degree of conductivity
of'theresin layer in a defined manner, expressed, for example,
in the resistance to ground.

10

15

20

25

30

35

40

45

50

55

60

65

8

Possible further additives that the dissipative synthetic
resin layer 4 can contain include, for example, fillers, color
pigments, dyes, thixotropic agents, deaerating aids, and adhe-
sive promoters, for example, silanes.

Reaction resin products for producing dissipative synthetic
resin layers that are suitable for ESD coating systems are
commercially available. For example, Sikafloor® 230ESD
Topcoat and Sikafloor® 305W ESD from Sika AG may be
mentioned. Sikafloor® 230ESD Topcoat is a conductive two-
component epoxy resin system. Sikafloor® 305W ESD is a
conductive two-component polyurethane system.

General processing methods and processing equipment
that can be used to produce the individual layers are known to
the person skilled in the art. Special advice for processing
certain commercially available reaction resin products can
usually also be found in the related product data sheets.

The individual layers can also be designed as double layers
or multiple layers, but this is generally not preferred. It is also
possible for additional intermediate layers to be optionally
arranged in the coating system. Examples of such intermedi-
ate layers are those that also have crack-bridging properties
(for example, Sikafloor® 350 or Sikafloor® 390). However,
intermediate layers are not preferred. In a preferred embodi-
ment, the coating system according to the invention is com-
posed of the undercoat 2, the non-dissipative synthetic resin
layer 3, the grounding device and the dissipative synthetic
resin layer 4 as described and as defined in the claims,
wherein optionally a scratch coat is arranged between the
undercoat 2 and the non-dissipative synthetic resin layer 3.

LIST OF REFERENCE NUMERALS

1 Substrate

2 Undercoat

3 Non-dissipative (insulating) synthetic resin layer
4 Dissipative synthetic resin layer

5 Conductive film

6 Dissipative synthetic resin layer

EXAMPLES

The following ESD VOC-VDE0100 coating system corre-
sponding to FIG. 1 was produced:

Undercoat: Sikafloor® 161; layer thickness 500 pm

Non-dissipative synthetic resin coating: Sikafloor® 264;
layer thickness 1500 um Dissipative synthetic resin coating:
Sikafloor® 230 ESD TopCoat; layer thickness 80 pm

Before applying the dissipative synthetic resin coating, a
Sikafloor® conductor set was installed on the applied non-
dissipative synthetic resin coating in accordance with the
installation instructions:

1) Drill a hole D=8 mm/50 mm deep, clean drilling site until
dust-free.

2) Flush-mount plastic peg, screw hanger bolt into peg using
Allen wrench until it projects out 16 mm.

3) Adhere copper strips on floor.

4) Screw washers (D=60 mm) and (D=30 mm) with nuts onto
hanger bolt, place plastic tubing firmly on hanger bolt and
tighten by turning to the right.

5) Apply electrostatically dissipative floor coating.

6) After complete curing of the floor coating, pull off plastic
tubing and clean contact surface of the nut.

7) Put connection eye in place and tighten with self-locking
nut.

8) Squeeze grounding cable in the connection eye; this work
is to be performed by a skilled electrician.

The electrostatic properties of the corresponding coating
systems on various substrates were investigated. The results
are reflected in the table below. Information on ambient con-
ditions is also provided (absolute humidity).
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TABLE

Electrostatic properties of the coating structure described according to FIG. 1

Resistance to ground System resistance Body voltage
Maximum mea- Maximum mea- Maximum mea-
sured value Requirement sured value Requirement sured value Requirement
according to according to according to according to according to according to
Test surface IEC 61340-4-1  IEC 61340-5-1 IEC 61340-4-5 IEC 61340-5-1 IEC 61340-4-5  IEC 61340-5-1
designation M) MQ) My (MQ) wvy» V)
Office LC 7 <1000 n.d. <1000 n.d. <100
Office LC 5 n.d. n.d.
Office LC n.d. 403 8
Office LC n.d. n.d. 12
Office LC n.d. n.d. 14
Office LC n.d. n.d. 4
Cellar 30 n.d. n.d.
Cellar n.d. 457 n.d.
Cellar 105 n.d. n.d.
Laboratory n.d. 120 n.d.
work top
Laboratory n.d. 280 n.d.
work top
Laboratory n.d. 107 n.d.
work top

Resistance to ground for
protection of persons

Minimum mea- Requirement
sured value according to
according to VDE-0100-410
Test surface VDE-0100-600%  (kQ) for volt-

designation (kQ) ages >500V  Remarks

Office LC 220 >100 Measured 7 days after application of the last layer
Office LC 870 Measured 470 days after application of the last layer
Office LC n.d. Measured with ESD shoes from manufacturer A 35

days after application of the last layer at relative
humidity of 5.0 g/m?

Office LC n.d. Measured with ESD shoes from manufacturer A 202
days after application of the last layer at relative
humidity of 6.6 g/m?

Office LC n.d. Measured with ESD shoes from manufacturer B 281
days after application of the last layer at relative
humidity of 5.0 g/m?

Office LC n.d. Measured with ESD shoes from manufacturer B 370
days after application of the last layer at relative
humidity of 4.8 g/m?

Cellar 680 Measured 12 days after application of the last layer

Cellar n.d. Measured with ESD shoes from manufacturer A 88
days after application of the last layer at relative
humidity of 5.1 g/m?3

Cellar 3600 Measured 550 days after application of the final layer

Laboratory n.d. Value determined in climate chamber at relative

work top humidity of 2.5 g/m?; weight of ESD shoe 12.5 kg
according to IEC 61340-4-3

Laboratory n.d. Value determined in climate chamber at relative

work top humidity of 5.1 g/m?; weight of ESD shoe 12.5 kg
according to IEC 61340-4-3

Laboratory n.d. Value determined in climate chamber at relative

work top humidity of 10.3 g/m?; Weight of ESD shoe 12.5 kg

according to IEC 61340-4-3

DMeasurement voltage 100 V; electrode weight 2.5 kg

Measurement voltage 100 V; hand electrode-person-ESD shoe according to IEC 61340-4-3 coating system

SField Meter Set PFK-100 from PROSTAT and Analog-Digital Converter Agilent 34410 A with evaluation software
DPlate electrode with damp cloth; direct current 1000 V/

The invention claimed is: wherein a grounding device for grounding the coating sys-
1. A coating system on a substrate for the protection against 60 tem is arranged bet?ve.en the d1551pat.1ve synthetlc resin
electrostatic discharge, comprising in the following order layer and the non-dissipative synthetic resin layer.

2. The coating system according to claim 1, wherein the
coating system is a floor coating system.

3. The coating system according to claim 2, wherein the
¢) a dissipative synthetic resin layer having a resistance to 65 coating system has no conductive film.

ground according to VDE-0100-410 of at least 100 4. The coating system according to claim 1,

kohm, wherein the coating system has no conductive film.

a) an undercoat on the substrate,

b) a non-dissipative synthetic resin layer; and
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5. The coating system according to claim 4, wherein a
scratch coat for leveling is arranged between the undercoat
and the non-dissipative synthetic resin layer.

6. The coating system according to claim 1, wherein a
scratch coat for leveling is arranged between the undercoat
and the non-dissipative synthetic resin layer.

7. The coating system according to claim 6, wherein the
non-dissipative synthetic resin layer has a layer thickness in
the range of 0.5 to 20 mm and/or wherein the dissipative
synthetic resin layer has a layer thickness in the range of 20 to
5000 pm.

8. The coating system according to claim 1, wherein the
non-dissipative synthetic resin layer has a layer thickness in
the range of 0.5 to 20 mm and/or wherein the dissipative
synthetic resin layer has a layer thickness in the range of 20 to
5000 pm.

9. The coating system according to claim 8, wherein the
non-dissipative synthetic resin layer and/or the dissipative
synthetic resin layer have very low TVOC emission.

10. The coating system according to claim 1, wherein the
non-dissipative synthetic resin layer and/or the dissipative
synthetic resin layer have very low TVOC emission.

11. The coating system according to claim 10, wherein the
non-dissipative synthetic resin layer has a resistance to
ground of more than 10° ohm, determined according to IEC
61340-4-1, and/or wherein the dissipative synthetic resin
layer has a resistance to ground of no more than 10° ohm,
determined according to IEC 61340-4-1.

12. The coating system according to claim 1, wherein the
non-dissipative synthetic resin layer has a resistance to
ground of more than 10° ohm, determined according to IEC
61340-4-1, and/or wherein the dissipative synthetic resin
layer has a resistance to ground of no more than 10° ohm,
determined according to IEC 61340-4-1.

13. The coating system according to claim 1, wherein the
synthetic resin layers and the synthetic resin undercoat are
made of cured reaction resins or reaction resin compounds,
which optionally contain one or more additives, the reaction
resins that are used for the respective layer or undercoat
independently of one another being selected from epoxy res-
ins, polyurethanes, polyureas, mixtures of polyurethanes and
polyureas, polymethacrylates, polyacrylates, cementitious
hybrid systems, and polymer-modified cementitious mix-
tures.

14. The coating system according to claim 1, wherein the
non-dissipative synthetic resin layer contains one or more
additives selected from solvents and water, coloring agents
such as colored quartz, dyes, pigments and color chips; fillers,
such as quartz sands, ceramic powders, sand, chalk, fibers,
hollow spheres and glass beads, emulsifiers, thixotropic
agents, and film-forming aids.

15. The coating system according to claim 1, wherein the
dissipative synthetic resin layer contains one more conduc-
tive additives for setting the electrical properties, for example,
carbon fibers, carbon black, graphite, silicon carbide, metal
oxides, metals such as iron, ammonium salts, heavy metal-
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containing or metal-containing fillers, especially antimony-
and tin-containing fillers based on titanium dioxide or mica,
ionic liquids, ionic and nonionic surfactants, melamine sul-
fonates and polycarboxylate ethers.

16. The coating system according to claim 1, wherein the
system resistance is less than 10° ohm and/or the body voltage
is less than 100 volt, measured according to IEC-61340-4-5.

17. A method for producing a coating system on a substrate
for the protection against electrostatic discharge according to
claim 1, comprising the following steps:

a) Applying an undercoat composition to the substrate and

curing to form an undercoat;

b) optionally applying, and curing, a scratch coat to the
undercoat for leveling

¢) applying areaction resin composition to the undercoat or
the scratch coat and curing to form a non-dissipative
synthetic resin layer;

d) installing a grounding device on the non-dissipative
synthetic resin layer for grounding the coating system;
and

e) applying a reaction resin composition over the ground-
ing device and the non-dissipative synthetic resin layer
and curing to form the dissipative synthetic resin layer
having a resistance to ground according to VDE-0100-
410 of at least 100 kohm.

18. A method for converting an existing coating system,

comprising

a) an undercoat on the substrate, optionally a scratch coat
for leveling, and b) a non-dissipative synthetic resin
layer, for producing a coating system on a substrate for
the protection against electrostatic discharge according
to claim 1, comprising the following steps:

a) installing a grounding device on the non-dissipative
synthetic resin layer of the existing coating system to
ground the coating system; and

b) applying a reaction resin composition over the ground-
ing device and the non-dissipative synthetic resin layer
and curing to form the dissipative synthetic resin layer
having a resistance to ground according to VDE-0100-
410 of at least 100 kohm.

19. The method for renovating a coating system on a sub-
strate for the protection against electrostatic discharge
according to claim 1 in which the dissipative synthetic resin
layer is partially worn away, comprising:

a) applying a reaction resin composition over the dissipa-
tive synthetic resin layer and curing to form the dissipa-
tive synthetic resin layer having a resistance to ground
according to VDE-0100-410 of at least 100 kohm.

20. The method according to either claim 18, wherein,
before applying the new dissipative synthetic resin layer, the
existing partially worn away dissipative synthetic resin layer,
or before installation of the grounding device, the existing
non-dissipative synthetic resin layer is subjected to a pretreat-
ment, for example, grinding, sand-blasting, shot-blasting or
stripping with solvents or acids.

#* #* #* #* #*



